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Four T otal Maximum Daily Load s 

for Indicator Bacteria  in Tributaries of 

the Neches River below Lake Palestine   

Executive Summary  
This report  describes total maximum daily loads (TMDLs) for four water bodies 

within the  Cedar Creek, Hurricane Creek, Jack Creek, and Biloxi Creek water-

sheds where concentrations of indicator bacteria  exceed the criteri on  used to 

determine  attainment of the  primary contact recreatio n 1 use. The Texas Com-

mission on Environmental Quality ( TCEQ) first identified the impairments to  Ce-

dar  Creek , Hurricane  Creek , and  Jack Creek  in the 2000 Texas Water Quality In-

ventory and 303(d) List . Biloxi Creek was later identified in the 2004 Texas Water 

Quality Inventory and 303(d) List  (since 2010 called the Texas Integrated Report 

of Surface Water Quality for Clean Water Act Sections 305(b) and 303(d)  or Texas 

Integrated Report) . This report  will  consider the bacteria impairments for the 

following assessment units (AUs):  

¶ Cedar Creek  (AU 0604A_02 ) 

¶ Hurricane Creek (AU 0604B_0 1) 

¶ Jack Creek ( AU 0604C_01)  

¶ Biloxi Creek ( AU 0604M_03 ) 

The TMDL watershed s are entirely in Angelina County and include  portion s of 

the cit ies of Lufkin and Hudson.  The Cedar Creek TMDL watershed is 28,458.88 

acres and includes Cedar Creek AU 0604A_02 and its upstream AU 0604A_03, 

along with AUs 0604B_01 and 0604B_02 of Hurricane Creek, which are tributar-

ies of Cedar Creek AU 0604A_02. The Hurricane Creek TMDL watersh ed for AU 

0604B_01 is 8,268.16 acres and includes upstream AU 0604B_0 2. The Jack 

Creek TMDL watershed is 18,593.92 acres and includes only AU 0604C_01 . The 

Biloxi Creek TMDL watershed  is 12,078.08 acres and  includes only AU 

0604M_03.  The dominant land cove rs of the TMDL watersheds are forest, devel-

oped, and pastureland.  

Escherichia coli  (E. coli) are widely used as an indicator bacteria to determine at-

tainment of the contact recreation use in freshwater.  The c riterion for determin-

ing attainment of the cont act recreation use is expressed as the number (or 

òcountsó) of E. coli bacteria, typically given as colony forming units (cfu). The 

primary contact recreation 1 use is not supported when the geometric mean of 

all E. coli samples exceeds 126 cfu  per 100 mil liliters (mL).  

E. coli data were collected at TCEQ surface water quality monitoring (SWQM)  sta-

tions in each of the impaired AUs over a seven -year period from  December 1, 
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2011 through November 30, 201 8. These d ata were used in assessing attainment 

of the pr imary contact recreation  1 use and reported in the 20 20 Texas Inte-

grated Report  (TCEQ, 2020a). The assessed data indicate non -attainment of the 

contact recreation standar d in AUs 0604A_02, 0604B_01 , 0604C_01, and 

0604M_0 3. 

Within the TMDL watersheds , probable sources of bacteria include domestic 

wastewater treatment facilities (WWTFs), regulated stormwater runoff, agricul-

tur al activities, sanitary sewer overflows  (SSOs), illicit discharges, on -site sewage 

facilities (OSSFs), and contributio ns from wildlife and domesticated animals.  

A review of the TCEQ Central Registry for active permits found two permitted 

domestic WWTFs within the TMDL watersheds , both of which have effluent lim-

its for bacteria. Other permitted discharges in the watershed  include one active 

water quality general permit  authorization , 13 active industrial  multi -sector gen-

eral permit  (MSGP) authorization s, and multiple construction general permit  

(CGP) authorizations . There are no active municipal separate storm sewer sys-

tem  (MS4) permits  in the watersheds . 

A load duration curve (LDC) analysis was done  for all the TMDL watersheds to 

quantify allowable pollutant loads , as well as  TMDL allocation s for point and 

nonpoint sources of bacteria . Wasteload allocation s (WLAs) were established  for 

WWTFs discharging into  Cedar Creek (AU 0604A_02)  and Jack Creek (AU 

0604C_01) . The WLA was calculated as the full permitted daily -average flow rate 

multiplied by the instream geometric mean criterion . Future growth  (FG) of ex-

isting or new domestic point sources was determined  for all the TMDL water-

sheds  using population growth  projections .  

The TMDL calculations in this report will guide determination of the assimilative 

capacity of each water body  under changing conditions , including FG. Future 

WWTFs will be evaluate d case by case .  

Introduction  
Section 303(d) of the federal Clean Water Act requires all states to identify wa-

ters that do not meet, or are not expected to meet, applicable water quality 

standards. States must develop a TMDL for each pollutant that contributes to 

the impairment of a water body  included on a stateõs 303(d) list of impaired wa-

ters . TCEQ is responsible for ensuring that TMDLs are developed for impaired 

surface waters in Texas.  

A TMDL is like a budget ñit determine s the amount of a particular pollutant that 

a water body can receive and still meet applicable water quality standards. 

TMDLs are the best possible estimates of the assimilative capacity of the water 



Four TMDLs for Indicator Bacteria in Tributaries of the Neches River below Lake Palestine  

TCEQ Publication AS -222  3 Adopted October 5,  2022 

body for a pollutant under consideration. A TMDL is comm only expressed as a 

load with units of mass per period of time but  may be expressed in other ways.  

The TMDL Program is a major part  of Texasõ overall process for managing the 

quality of its surface waters. The program addresses impaired or threatened 

stre ams, reservoirs, lakes, bays, and estuaries (water bodies) in, or bordering on, 

the state of Texas. The programõs primary objective is to restore and maintain 

water quality  usesñsuch as drinking water supply, recreation, support of 

aquatic life, or fishing ñof impaired or threatened water bodies.  

This TMDL report  addresses impairments to the primary contact recreation  1 

use due to  elevated levels  of indicator bacteria in AUs 0604A_02, 0604B_01, 

0604C_01, and 0604M_03.  These TMDLs take a watershed approach t o address-

ing bacteria impairment s; while TMDL allocations were developed only for the 

impaired AUs identified in this report, the entire project watershed ( Figure  1) 

and all WWTFs that discharge within it are included within the scope of this 

TMDL report . Information in this TMDL report  was derived from the  Technical 

Support Document for Four Total Max imum Daily Loads for Indicator Bacteria in 

Tributaries of the Neches River below Lake Palestine  (Gitter , Yang, and  Gregory , 

2021 )1. 

Section 303(d) of the Clean Water Act and the implementing regulations of the 

United States  Environmental Protection Agency (EPA) in Title 40 of the Code of 

Federal Regulations, Part 130 (40 CFR 130) describe the statutory and regulatory 

requirements for acceptable TMDLs. EPA provides further direction in its Guid-

ance for Water Quali ty -Based Decisions: The TMDL Process (EPA, 1991). This 

TMDL report  has been prepared following  those regulations and guidelines.  

TCEQ must consider certain elements in developing a TMDL , described in the 

following sections of this report:  

¶ Problem Definiti on  

¶ Endpoint Identification  

¶ Source Analysis  

¶ Linkage Analysis  

¶ Margin of Safety  

¶ Pollutant Load Allocation  

¶ Seasonal Variation  

¶ Public Participation  

¶ Implementation and Reasonable Assurance  

 
1 www.tceq.texas.gov/downloads/water -quality/tmdl/lufkin -area-watersheds -recreational -118/as205 -re-

vised2021nov -midneches -bacteria -tsd.pdf  

https://www.tceq.texas.gov/downloads/water-quality/tmdl/lufkin-area-watersheds-recreational-118/as205-revised2021nov-midneches-bacteria-tsd.pdf
https://www.tceq.texas.gov/downloads/water-quality/tmdl/lufkin-area-watersheds-recreational-118/as205-revised2021nov-midneches-bacteria-tsd.pdf
https://www.tceq.texas.gov/downloads/water-quality/tmdl/lufkin-area-watersheds-recreational-118/as205-revised2021nov-midneches-bacteria-tsd.pdf
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Upon adoption of the TMDL report by TCEQ and EPA approval, these TMDLs wi ll 

become an update to the stateõs Water Quality Management Plan  (WQMP). 

Problem Definition  
TCEQ f irst identified bacteria impairments to Cedar  Creek , Hurricane  Creek , and 

Jack Creek  in the  2000  Texas Integrated Report and then in  each later edition 

through the EPA-approved 2020  Texas Integrated Report . TCEQ first identified a 

bacteria impairment for Biloxi Creek in the  2004  Texas Integrated Report and 

then in  each later  edition through 2020 .  

This report  will consider the bacteria impairments  for the following AUs:  

¶ Cedar Creek  (AU 0604A_02 ) 

¶ Hurricane Creek (AU 0604B_0 1) 

¶ Jack Creek (AU 0604C_01 ) 

¶ Biloxi Creek (AU 0604M_03 ) 

The 20 20 Texas Integrated Report (TCEQ, 20 20a) found the geometric mean s for 

E. coli within AUs 0604A_02, 0604B_01, 0604C_01, and 0604M_03 to exceed the 

criterion of 126  cfu/100 mL  (Table 1). 

Table 1. 2020 Texas Integrated Report Summary for impaired AUs  

Water Body  AU  Paramete r  Station  Data Range  

Number of 

Samples  

Geometric 

Mean 

(cfu/100 mL)  

Cedar Creek  0604A_02  E. coli 
10478, 
13528  

12/01/2011 -
11/30/2018  

40 291.49  

Hurricane 
Creek  

0604B_01  E. coli 
10487, 
13529  

12/01/2011 -
11/30/2018  

43 276.16  

Jack Creek  0604C_01  E. coli 
10492,  
10493, 
10494  

12/01/2011 -
11/30/2018  

61 185.35  

Biloxi Creek  0604M_03  E. coli 10499  
12/01/2011 -
11/30/2018  

33 152.24  

Watershed Overview  
The TMDL watershed s are entirely in Angelina County and include  portions of 

the cit ies of Lufkin and Hudson  (Figure  1). The Cedar Creek TMDL watershed for 

impaired AU 0604A_02 includes the upstream AU 0604 A_03 and upstream Hur-

ricane Creek AUs 0604B_01 and 0604B_02. The Hurricane Creek TMDL water-

shed for AU 0604B_0 1 includes upstream AU 0604B_0 2. The Jack Creek TMDL 
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watershed in cludes  only AU 0604C_01 , and t he Biloxi Creek TMDL watershed in-

cludes only AU 0604M_03 . The total area for all the TMDL watersheds  is approx-

imately 59,131 acres.  

 

Figure 1. Map of the TMDL watersheds  

The 2020 Texas Integrated Report (TCEQ, 2020a) provides the following seg-

ment and AU descriptions:  

¶ Segment 0604A (Cedar Creek) ð From the confluence of the Neches River 

southwest of Lufkin in Angelina County to the upstream perennial por-

tion of the stream in Lufkin in Angelina County.  

¶ AU 0604A_02 ð From the confluence with Jack Creek (0604C) up-

stream to confluence with unnamed tributary adjacent to State Loop 

287 , per Appendix D in the  Texas Surface Water Quality Standards, at 

National Hydrography Dataset reach code 12020002000436 . 

¶ AU 0604A_03 ð From th e confluence with unnamed tributary adjacent 

to State Highway Loop 287  upstream to headwaters near Hoo  Hoo Av-

enue in the City of Lufkin.  
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¶ Segment 0604B (Hurricane Creek) ð From the confluence with Cedar 

Creek upstream to the headwaters near Groesbeck Ave nue in the City of 

Lufkin.  

¶ AU 0604B_01 ð From the confluence with Cedar Creek (0604A) up-

stream to confluence with unnamed tributary 100 meters above State 

Loop 287 in Lufkin , per Texas Surface Water Quality Standards , Ap-

pendix D, at National Hydrography Datas et reach code 

12020002000043 . 

¶ AU 0604B_02 ð From the confluence with unnamed tributary 100m 

upstream of State Highway  Loop 287 in the City of Lufkin upstream to 

headwaters near Groesbeck Ave nue  in Lufkin.  

¶ Segment 0604C (Jack Creek) ð From the confluence of Cedar Creek south-

west of Lufkin in Angelina County to the upstream perennial portion of 

the stream in northeast Lufkin in Angelina County.  

¶ AU 0604C_01 ð From the confluence with Cedar Creek (0604A) up-

stre am to confluence with unnamed tributary 1.6 kilometers  south-

west of U.S. Highway 69 northwest of Lufkin  at National Hydrography 

Dataset reach code 12020002012470 . 

¶ Segment 0604M (Biloxi Creek) ð From the confluence with the Neches 

River southeast of Diboll to Farm to Market 325 east of Lufkin in Ange-

lina County.  

¶ AU 0604M_03 ð From the confluence with One Eye Creek in Angelina 

County southeast of Lufkin upstream to F arm to Market  325 east of 

Lufkin.  

Climate and Hydrology   
The project  area is in east Texas whi ch is characterized as a humid subtropical 

climate. P recipitation and temperature data from 2005 through 2018 were ob-

tained from the National Oceanic and Atmospheric Administration (NOAA) Na-

tional Climatic Data Center database. The nearest weather station to the TMDL 

watersheds is USW00093987 located at the Angelina  County Airport (NOAA, 

2020). The average monthly low temperatures range from 38.2  (January) to 

73.3  (August), and the monthly average highs range from 61.5  (January) to 

95.5  (August). The av erage monthly precipitation ranges from 2.9 to 4.8 

inches, with the greatest precipitation occurring in October and the lowest pre-

cipitation occurring in November ( Figure 2). From 2005 through 2018, the aver-

age annual precipitation was 46 inches, with a lo w of 28.5 inches occurring in 

2010 and a high  of 68.7 inches occurring in 2018 ( Figur e 3). 
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Figure 2. Average monthly temperature and precipitation at the Angelina County 

Airport , 2005 -2018  

 

Figure 3. Annual precipitation at the Angelina County Airport , 2005 -2018  
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Population and Population Projections  
Watershed population estimates were developed using 2010 United States Cen-

sus Bureau (USCB) census block geographic units and population data (USCB, 

2010). Census blocks are the smallest geographic  units used by USCB to tabulate 

population data. Using th e methodology  outlined in Appendix A , the TMDL wa-

tersheds  population is estimated to be  42,647 people  (Table  2) (Figure  4).  

Population projections in Tabl e 2 are estimated from the Texas Water Develop-

ment Board (TWDB) 2021 Regional Water Plan Population and Water Demand 

Projection data (TWDB, 2019) . The Angelina County population projections 

show  a 7.5% increase from 2010 through 2020 and a 27.3% increase f rom 2020 

through  2070. The 2070 TMDL wa tersheds population  (Table 2 ) was estimated 

to be 58,361 using the method outlined in Appendix A.  

Table 2. Population estimates and projections  

AU  

2010 U.S. 

Census  

2020  

Population 

Projected  

2070  

Population 

Projection  

Projected  

Increase  

(2020-2070)  

Percent age 

Increase  

(2020 -2070)  

0604A_02 a 14,680  15,781  20,089  4,308  27.3% 

0604B_01  16,067  17,272  21,987  4,715  27.3% 

0604C_01  8,272  8,892  11,320  2,428  27.3% 

0604M_03  3,628  3,900  4,965  1,065  27.3% 

Total  42,647  45,845  58,361  12,516  27.3% 

a Totals exclude upstream AU 0604B_01 subwatershed  

Land Cover  
The land cover data for the TMDL watersheds was obtained from the United 

States Geological Survey (USGS) 2016 National Land Cover Database (NLCD) 

(USGS, 2019) and is displayed in  Figure  5. The fol lowing are the land cover cate-

gories and definitions represented in the NLCD found in the TMDL watersheds:  

¶ Open Water  ð Areas of open water, generally with less than 25% cover of 

vegetation or soil.  

¶ Developed, Open Space  ð Areas with a mixture of some co nstructed ma-

terials, but mostly vegetation  in the form of lawn grasses. Impervious 

surfaces account for less than 20 % of total cover. These areas most com-

monly include large -lot single -family housing units, housing units, parks, 

golf courses, and vegetatio n planted in developed settings for recreation, 

erosion control, or aesthetic purposes.  
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Figure 4. 2010 population density estimates using USCB census block data  

¶ Developed, Low Intensity  ð Areas with a mixture of constructed materi-

als and vegetation. Imp ervious surfaces account for 20% to 49% of total 

cover. These areas most commonly include single -family housing units.  

¶ Developed, Medium Intensity  ð Areas with a mixture of constructed ma-

terials and vegetation. Impervious surfaces account for 50 % to 79 % of to-

tal cover. These areas most commonly include single -family housing 

units.  

¶ Developed, High Intensity  ð Highly developed areas where people reside 

or work in high numbers. Examples include apartment complexes, row 

houses , and commercial/industrial. Imp ervious surfaces account for 80 % 

to 100 % of total cover.  

¶ Barren Land (Rock/Sand/Clay)  ð Areas of bedrock, desert pavement, 

scarps, talus, slides, volcanic material, glacial debris, sand dunes, strip 

mines, gravel pits, and other accumulations of earthen m aterial. Gener-

ally, vegetation accounts for less than 15 % of total cover.  

¶ Deciduous Forest  ð Areas dominated by trees generally greater than five 

meters tall, and greater than 20 % of total vegetation cover. More than 75 % 
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of the tree species shed foliage s imultaneously in response to seasonal 

change.  

¶ Evergreen Forest  ð Areas dominated by trees generally greater than five 

meters tall, and greater than 20 % of total vegetation cover. More than 75 % 

of the species maintain their leaves all year. Canopy is never  without 

green foliage.  

¶ Mixed Forest  ð Areas dominated by trees generally greater than five me-

ters tall, and greater than 20 % of total vegetation cover. Neither decidu-

ous nor evergreen species are greater than 75 % total tree cover.  

¶ Shrub/Scrub  ð Areas do minated by shrubs; less than five meters tall with 

shrub canopy typically greater than 20 % of total vegetation. This class in-

cludes true shrubs, young trees in an early successional stage, or trees 

stunted from environmental conditions.  

¶ Grassland/Herbaceou s ð Areas dominated by graminoid or herbaceous 

vegetation, generally greater than 80 % of total vegetation. These areas are 

not subject to intensive management such as tilling but can be  used  for 

grazing.  

¶ Pasture/Hay ð Areas of grasses, legumes, or grass -legume mixtures 

planted for livestock grazing or the production of seed or hay crops, typi-

cally on a perennial cycle. Pasture/ Hay vegetation accounts for greater 

than 20 % of total vegetation.  

¶ Woody Wetlands  ð Areas where forest or shrubland vegetation acco unts 

for greater than 20 % of vegetative cover and the soil or substrate is peri-

odically saturated with or covered with water.  

¶ Emergent Herbaceous Wetlands  ð Areas where perennial herbaceous 

vegetation accounts for greater than 80 % of vegetative cover and the soil 

substrate is periodically saturated with or covered with water.  

A summary of the land cover data is provided in  Tabl e 3. The Cedar Creek wa-

tershedõs predominant land covers are developed (25.15%), Evergreen Forest 

(22.37%), and Pasture/Hay (18.70%). The Hurricane Creek watershedõs predomi-

nant land covers are developed (65.93%), Evergreen (11.25%), and Mixed Forest 

(10.82%). The Jack Creek watershed õs predominant land covers are Pasture/Hay  

(33.32%), Evergreen Forest (22.23%) , and developed (13.27%).  The Biloxi Creek  

watershedõs predominant land covers are Pasture/Hay (31.17%), Evergreen For-

est (20.82%), and developed (17.43%) . 
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Table 3.  Land cover summary  

2016 NLCD Clas-

sification  

0604A_02  

Area a 

%  

Total  

0604B_01  

Area  

%  

Total  

0604C_01  

Area  

%  

Total  

0604M_03

Area  

%  

Total  

Open Water  73 0.36  31 0.37  56 0.30  38 0.31  

Developed, Open 
Space 

1,713  8.48  1,257  15.14  1,230  6.61  1,097  9.08  

Developed,  
Low Intensity  

2,370  11.74  2,476  29.83  1,002  5.39  726  6.01  

Developed,  
Medium Intensity  

651  3.22  986  11.88  191  1.03  200  1.66  

Developed,  
High Intensity  

345  1.71  754  9.08  45 0.24  82 0.68  

Barren Land  8 0.04  6 0.07  27 0.15  3 0.02  

Deciduous  
Forest  

173  0.86  30 0.36  143  0.77  56 0.46  

Evergreen  
Forest  

4,517  22.37  934  11.25  4,135  22.23  2,515  20.82  

Mixed Forest  2,751  13.62  898  10.82  2,457  13.21  1,853  15.34  

Shrub/Scrub  822  4.07  63 0.76  811  4.36  616  5.10  

Grassland/   
Herbaceous  

777  3.85  126  1.52  818  4.40  394  3.26  

Pasture/Hay  3,776  18.70  335  4.04  6,197  33.32  3,766  31.17  

Woody Wetlands  2,163  10.71  395  4.76  1,404  7.55  701  5.80  

Emergent  
Herbaceous  
Wetlands  

54 0.27  10 0.12  81 0.44  35 0.29  

Total b 20,193  100 % 8,301  100 % 18,597  100 % 12,082  100 % 

All areas are expressed in acres.  

a Totals exclude upstream 0604B_01 subwatershed . 

b Total acreage for the TMDL watershed s differs from 59,131 acres as listed previously in the 

report due to calculations that included raster data in the geographic information system 

(GIS) analysis for land cover.  
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Figure 5. 2016 land cover  

Soils  
Soils within the TMDL watersheds  are characterized by hydrologic groups that 

describe infiltration and runoff potential. These data are provided by the United 

States Department of Agriculture (USDA) Natural Resources Conservation Ser-

vice (NRCS) Soil Survey Geographic Database (USDA NRCS, 2018 ). The Soil Sur-

vey Geographic Database assigns different soils to one of seven possible runoff 

potential classifications or hydrologic groups. These classifications are based on 

the estimated rate of water infiltration when soils are not protected by v egeta-

tion, are thoroughly wet, and receive precipitation from long -duration storms. 

The four main groups are A, B, C, and D, with three dual classes (A/D, B/D, 

C/D). The S oil Survey Geographic  Database defines the classifications below.  

¶ Group A  ð Soils hav ing high infiltration rate (low runoff potential) when 

thoroughly wet. These consist mainly of deep, well -drained to excessively 

drained sands or gravelly sands. These soils have a high rate of water 

transmission.  
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Figure 6.  Hydrologic soil groups  

¶ Group  B ð Soils having a moderate infiltration rate when thoroughly wet. 

These consist of moderately deep or deep, moderately well -drained or 

well -drained soils that have moderately fine texture to moderately coarse 

texture. These soils have a moderate rate of water transmission.  

¶ Group C  ð Soils having a slow infiltration rate when thoroughly wet. 

These consist chiefly of soils having a layer that impedes the downward 

movement of water or soils of moderately fine texture or fine texture. 

These soils have a slow  rate of water transmission.  

¶ Group D  ð Soils having a very slow infiltration rate (high runoff potential) 

when thoroughly wet. These consist chiefly of clays that have a high 

shrink -swell potential, soils that have a high water table, soils that have a 

claypan or clay layer at or near the surface, and soils that are shallow 

over nearly impervious material. These soils have a very slow rate of wa-

ter transmission.  

Soils with dual hydrologic classifications assign the first letter to  drained areas 

and the se cond letter to undrained areas. Only soils that are in Group D in their 

natural condition are assigned to dual classes.  
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Soils within the TMDL watersheds are primarily categorized as groups C 

(46.22%) and D (42.43%) (Figur e 6). When wet, Group C soils have moderately 

high runoff potential. Group D soils have a higher runoff potential when wet, 

and water movement is restricted in the soils (USDA NRCS, 2018). In general, 

soils in the watershed are loamy, with sand and clay, and strongly to moderately 

acidic (A ngelina and Neches River Authority, 2015).  

Water Rights Review  
Surface water rights in Texas are administered and overseen by TCEQ. A search  

of the TCEQ active water rights and GIS files (TCEQ, 2021a, 2021b, and 2021c) 

indicated that there are three active  water rights in the TMDL watersheds; how-

ever, a review of the Texas Water Rights Viewer (TCEQ , 2021a) and water use 

data file s (TCEQ, 2021 d) indicate that the diversions have no significant impact 

on streamflow or hydrology, and therefore were not included in the develop-

ment of the streamflow records for Hurricane Creek (AU 0604B_01) and Jack 

Creek (AU 0604C_01).  

Endpoint Identification  
All TMDLs must identify a quantifiable water quality target that indicates the 

desired water quality condition and provides a measurable goal for the TMDL. 

The TMDL endpoint also serves to focus the technical work to be accomplished 

and as a criterion against which to evaluate future conditions.  

The endpoint for the TMDL s in this report is to maintain concentrations of E. 

coli  below the geometric mean criterion of 126 cfu/100mL, which is protective 

of the primary contact recreation 1 use for  freshwater (TCEQ, 2018) . 

Source Analysis  
Pollutants may come from several sources, both regulated and unregulated. Reg-

ulated p ollutants , referred to as òpoint source s,ó come from a single definable 

point, such as a pipe, and are regulated by permit under  the Texas Pollutant  Dis-

charge Elimination System (TPDES)  program . WWTFs and stormwater  discharges 

from industries, construction  activities , and MS4s are considered point sources 

of pollution.  

Unregulated sources are typi cally nonpoint source in origin , meaning the pollu-

tants  originate from multiple locations and rain fall runoff washes them into 

surface waters . Nonpoint source s are not regulated by permit.  

Except for WWTFs, which receive individual WLAs (see the òWasteload Alloca-

tion ó section), the regulated and unregulated sources in this section are 
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presented to give a general account of the different sources of bacteria expected 

in the watershed. These are not meant to be used for allocating bacteria loads or 

interpreted as precise  inventories and loadings.  

Regulated  Sources  
Regulated  sources are controlled  by permit under the TPDES program. The regu-

lated  sources in the TMDL watershed s include  domestic WWTF outfalls, SSOs, 

and  stormwater discharges from industrial sites and regulated construction ac-

tivities.  

Domestic and Industrial WWTFs 
As of May 2021 , there are t wo facilities with individual TPDES permits that dis-

charge within the TMDL watersheds  (TCEQ, 2021e) (Table 4 ) (Figure 7). The City 

of Lufkin operates  the Hurricane Creek WWTF (WQ0010214001), which treats 

domestic wastewater with a discharge limit of 11.3 million gallons per day 

(MGD). Although the Hurricane Creek WWTF discharges to AU 0604B_01, the 

discharge is dow nstream  of SWQM station 13529 , which was used to develop 

the AU-level TMDL for 0604B_01 . Therefore, this facilityõs discharge is not  in the 

flow estimation for AU 0604B_01 , but is in the AU 0604A_02 flow estimation. 

This discharge is considered in  the  FG term for both AUs. The City of Hudson 

WWTF (WQ0011826001)  discharges to Jack Creek AU 0604C_01 . The City of 

Hudson operates  this facility , which treats domestic wastewater with a dis-

charge limit of 0.98 MGD. This facil ityõs discharge is included  in the flow estima-

tion and loading alloc ations for AU 0604C_01.  

Table 4. Permitted domestic WWTFs discharging in the TMDL  watersheds  

AU  TPDES Number  

NPDESa 

Number  Permittee  

Outfall 

Number  

Bacteria 

Limits 

(cfu/  

100 mL)  

Primary 

Discharge 

Type  

Daily  

Average 

Flow ð  

Permitted  

Discharge 

(MGD) 

0604B_01  WQ0010214001  TX0024309  City of Lufkin  001 126  
Treated  
domestic 
wastewater  

11.3  

0604C_01  WQ0011826001  TX0068985  City of Hudson  001 126  
Treated  
domestic 
wastewater  

0.98  

a NPDES: National Pollutant Discharge Elimination System  
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Figure 7. Active regulated sources  

TCEQ/ TPDES Water Quality General  Permits  
Certain types of activities must  be covered by one of several TCEQ/ TPDES gen-

eral permits:  

¶ TXG110000 ð concrete production facilities  

¶ TXG130000 ð aquaculture production  

¶ TXG340000 ð petroleum bulk stations and terminals  

¶ TXG640000 ð conventional water treatment plants   

¶ TXG670000 ð hydrostatic test water discharges  

¶ TXG830000 ð water contaminated by  petroleum fuel or petroleum  sub-
stances  

¶ TXG870000 ð pesticides  (application only)  

¶ TXG920000 ð concentrated animal feeding operations  

¶ WQG100000 ð wastewater evaporation  

¶ WQG20000 0 ð l ivestock manure compost operations (irrigation only)  


































































